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ABSTRACT : PURPOSE: To enable a semiconductor package to be easily mounted on a printed board 
and enhanced in reliability after it is mounted on the printed board. 

CONSTITUTION: A pad electrode 2" is formed on the primary surface of a semiconductor 
chip 1. A passivation film 3 is formed on the primary surface of the semiconductor chip 1 
so as to partially cover the surface of the pad electrode 2. An inner connection conductor 4 
is formed on a part of the surface of the pad electrode 2. A sealing resin 6 is formed 
covering the semiconductor chip 1 so as to keep only the upside of the inner connection 
conductor 4 exposed. An external connection conductor 5 is formed on the upside of the 
inner connection conductor 4. The upside of the external connection conductor 5 is nearly 
flat. 
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7 ±<dw.w. 8 &*at»iAwtffi s i sja^r *&*©» 

£«*t*S&*;7-f l^y h#.- flmfci:©JBl4sJ:tflS 
2 ©ftffi&ttVftas 5a, 5 b ©ffl!l® 5 e , 5 f izmfc 
3ft£. -tftfcio. fi£*«K:Jt*T. J:t)ttH(cJRi 

*3±^2©^s^*gP5 a, Bbt. yj>hai 
« 7 ±fc#ii)tsft&Mi 8 testers c ts^tBtft 
s. 

[0 0 6 9] ±!2©?fS 1 (O^IRStttVflcffi 5 a ©_h® 5 
c &f*ifc«ffi 6 ©£3BBi©ni!©e*W:H 1 £ 

fc, * 2 5 b ©±® 5 d tM±mm & 

S) HI. H2ii, ffg»L<tt, 1 8 (im~2 0 0 tf m 

[0070] z\<d£o\z. mi*zxm2(o!\m&tm 

#SB5a, 5b©i*jfc»K6aB*»S©R3Hl. H2 

r*KK:, 7 p u>ha«7±{c^j5S$nfc#iiffi8 tus 

1 *J:l8B 2 ©fl-fflS&MigflcglS 5a, 5 b £©&£££ 

[0 0 7 1] HI 1 ^«tt«B 2 CD^aSSEM«t#at 5 

a, 5 b©iJ±»|fi6«®!^60»SHl. H2tt. Jt 
ttflMKrscfctfnWBiftS. dftte. *i*J:Of|B 

2 ©fl-SMgM®#:g]S 5a, 5 b ©Mifi^felcgHr £ *> 
©T&£. r^fc-%. £U«£tro2©fttffflR&fttf 
5a, 5 bfi, &«f§£xy3 1 >$fr£;i£l::<fcoT712 

/$£*i-5„ ■€■©&«&. ^m^scom^^nbrnKT^zt 



a, 5b©KSHl. H2*K<r*J:i3jJRrte4:Jt 

[0 0 7 2] r^fcS, »J^±S*aH*/ty^r-J?l 

^aJSUBW** 5a. 5 b ©*tjh»HI 6 S® rt> S>coH5$ 
HI, H2fcBS<r*;:iK:i:-3T, :7y>h*«73E 
® t 6 t © m o PHH S Jt tt Wi£ < i * C i 

[0 0 7 3] ^l*3J:^2©^g|5ggg^g|5 5 a, 5 
b t^'J > hiS7±i;M§nfefl8 id -f& 
fc. A>^-*hfc£©*t£a»f9fc«l:oT»£3ft 

©ftitlicKi:, ±K©«fc'5k:iBi*J:tfj|S2©0.as 

&&S#8B5a, 5bOSSHl, H 2 £jt& < r -5 d £ 

i:iot. *©«6»*©ssneA<r*c4:3&n!rigt>a: 

[0 0 7 4] Sfc. *l*J:Z^.2©*8M8lft«#8|S5 
a, 5 b©JS®©^®(BW2tt. rtffi&ftWMR4©J: 
B©¥®«wj:t)>b*€f^j:t*«H t *bVJ. -tftti 
0 . fli 1 tSXTffi 2 ©^SPSE^#:S15 5a, 5 b ©JS® 
£\ mkMl%S<DiBLW£<DmMUft*nz>Z.£i)i-5Sm£ 
ft£« 

[0 0 7 5] H3k:*V»T»4, * 1 feiaW 2 ©^.«5» 
5a. 5 b ©Jg® <t $*ifc»SB 6 ©gffi £ ©gasfe 
r-5Sgffi«L 7 ift^TW. Z.<D£o\z. ffi'l&J:UC 
2 ©fttt&Mftftfl! 5a, 5bt itibWK 6 ©S® £ 
3**aE»r*StK:J:-aT. ^ftf^iftyy^iCD 
SffiKS-CSISrsEIK*. J: OS < tSdtd^ 

[0 0 7 6] Sfc, m&£tfK2©ftAS&tt*#fl:5 

a, 5b©JSB5t»±»K6©aBd:3&ffiaai,T^S>t 

t©»«iii»*i«**-a:*j:i*t?iteta:5. 

0. ^§Cgl^fflfl:S(i:i<fitfiJ|]g6 t©#®©S!|g|i£«lS 

MKBiJhracit^iEi&a. *<Dmm. mm$t±m 

[0 0 7 7] ^l*5J:aC^2©^a5S^#:g|5 
5 a, 5 b-©JC98t«n8iSaE8lEVffcff4©±S©S9tJ: 
0fe^^<r-5Cli:{Cj;oT, 5fc©±-5&fPffl»*tt) 
*r*. *<D^iBia*SH 6 *fflHTKWt*. 0 6 

«. itikwjs 6 rt-c^aMt^y ^ i ofiimti^ 

©»ffii*iha!*aW*^y y-S?*5Sr»fB5BI-C**. 
[0 0 7 8] cn»4. «tBU<RWr*»S*»6±D 
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Jgfi?X&rta»Jft«tt8|S 4 ©±BS©1B8f J: 0 < T 

[0 0 7 9] ckDflftMfCte. H6!CSan*J:.5Kl. 
£flt.8Jll§ 6 ftT^Sftf y 7 1 ©ffi«#m<5 C 4: tct 
o Trt 4 Ottl*»mfca*T«5 o T t> , 

&±mm 6 xBtc^tts^vttttVflcffi 5 cfiis, . & 

£*.«itlt»JBi 6 (DQffifrbtmL 8 ©/5rSg©&B{ej£ 
0^ffl»tt»fl:» 5 ©fi[g £g?*Pfc-f S £ £ ^fgt fc 

title yu>h*«7'sfiDjfiiji«t{t>bTiriBta:*. 
[0080] m 7 ~0 1 0 SMV»T, *M»*awi 

y 4— ?©*M$8EflEffl«ff ©fltift©ft 1 -Iff 4 
©£^SSr»£l^*riBBT*S. 
[0 0 8 1] <1) SSlOS&ftl 

l7$ffiHT, m ©£»0!l£&t?£ft8&ttffl 

fc^HTfi. ^ffittMVflcff 5 ©&ffi<hftg$jggfc##8|5 
4©±H£©IBK:, itiio«snTi^. CI© 

eWlOOtfRtLTIt & (Au) , & DA (C 
r) , (Ti) , ^>m> (W) &<i:£#tf 

[0082] zwmmm i o a. *MKtttt*flcfls 5 ©^ 

© *© X >y g=- > if<D& ©X y 5 1 > if X b y n t b T 

*i&r«*>©T?*a. uostii os*rr* caret 

o T. fl-SB&Mg&gfl 5 &£©IKK:&jkttB 6 ©*ffi# 

[0 0 8 3] fcfc, /Xy H««2©*WtUTtt. 7;U 

(Al) &£*£#£tf££<i:#-C£-5. rt 
^&M®#S|54 ©#«<!: LTte, « (Cu) . & (A 
u) , ;\>y (Pb/Sn) £<fc#T# 

Sfi2ig#gR5©M5€£LTte, «(Cu)& 

[0 0 8 4] H7fc*Sn*«iE»C*V»T. AW 

H«S2 trt»»«iW*:aS4 t©*^*iSfc^T«W 
f*. rt8£lti^iU©&JC&UTti (Cu) 
»i& (Au) ^igS?bfe*^{c(i. &©<£ 5 

»*»40ftJ(il / TA>y (Pb/Sn) £§&L75: 
[0 0 8 5] < 2 > fg 2 ©^^J 



it, AKStttVflctf 4©JBEMa:/tty Hti2 0±iiio 
IWK. &JAJI1 l*«Jft£SftTV»*. COMi 1© 
tflilTH f>>^A (In),4(Au), /\> 
^ (Pb/Sn) fc£*¥tf*i:£atT€r-5. Sfcd© 
t*rta«tt»»«4©»KtUTtt. (Pb/ 
Sn),ffi(Cu),^(Au) UStrnvfi^tHfi-C 

*4. fcis, ft^ftVtta^&sbitttirajii o©& 
ItUtll ±IE©JBl©*»«ira«©>b©«^W5 

[0 0 8 6]-*C 0 8(C*3^S/ty HtS2&&ttM 
1 1 £©8te#ffi*J:tfSEJWi 1 1 &rtff&lffiKfttB4 

i©S^ffi«CO^TIttB^-rs. /Vy FWS2±fcSJ* 

ttJii ifcrt»»««w*a54is»^r*¥jstbT 

[0 0 8 7] <3> f^3<D^mm 
Sfcfc. ftfl&flJU8ttS©ft 3 ©Kettle 

•^ViTitt^-r^. B9S#ILT. *S^JfcfeViT 
tt. g«B 10a*5, AffiSWlE«flcflS4 ^SEfMi 1 1 t 
©*ffi*» 5 ^gPSEi^#«:S|5 5 © Jg® let) o & $ n 
TV>3. *-ft£W©«>IfcHbTte, 0 8 KTKSn-SJi? 
2©S»«tSSWfllT»*. d©*f[JIl 0 a©*fK 

ibtit & (Au) fc£*utfcr*i:iatTS*; 

[0 0 8 8] ^CIC, *S»WC*W*/Xy h'tf '2 ttt 
1 1 i©SE£2rffi*J:t«Mtli 1 0 a tSiBgB 1 1 

±C©JB2©*»«tH#K:, 

Mill ltWfll Oatlt l»E*jS«:£*«V»T» 

[0 0 8 9] (4> m4<D^mm 

Hl0*ffl(r»T, 51>VSttffi«a©IB4©£»«l. 
C^V»TKtf5. H10S#B8UT. 

Ttt. ^SE^##SB5©a®{C^SB5 g**»j«*n 
TV^o ^-n^^©«jttC^LTttB7{C^$tl-5^1 

©s»«itssra«T»*. cotii5g©#stb 

Ttt. A(Sn) , /N>^ (Pb/Sn) ■fS.lUmtfZ 
[0 0 9 0] WJBJfjha^iUft/Xydr-^S^ij > 

* nfc«a * * v » t © a ntt t ift ± a 

■&*Jl4:3&»iriBta:S. £75:. A— >-f >ft£©flHBtt 
iS^^ff^: 5RIC. K^&timfoU 5 ©StlB lc»UR** 
»)J4nt:<<S:5. ^nicJ;D. §iUffcffl©7^y h <h 
©««W&SE«*tD^»-r<6:5. iE-©*S*. 

[0 0 9 1] ±IE©*«B5 gtt. 0 8i5itXH 
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[0 0 9 2] ±E©*i©0Ofi«k:*tf*#K§* 
±S*»#/'«5/ir-5?0«it*ttt"3V»THl 1~E2 

re©fi i ©*»«c;m*s*a««yf *«*wt*»k 

[0 0 9 3] Ell~Bl7lt uOfgil:*^<^l 

a©K5iia-*'iiS7ia** , r««H*«v>J4WffiH"c 

*S. B18B. ±EO*l©3*afi«K:*W*»IIM*± 
01 943«£tfEI2 Ott, rt«5»tt»»*4tAy 

ra 1 1 s#ilt. Br5£©M»*«rrs£«fi i 2 £ 
iwrr*. n©&«6i 2©»*fci,Tn. si (cu) 

tt. 18tfm~2 0 0timtST<b5. d©&JR?§12 

5 ©»ih«ni 6 s®a> & ©* s^ftjesn*. 
[0094] jfcc. ±be©&b?si 2&m.t\z. mmm 

&£ftfflV»T. »tI10€»J«itS. eOStllO 
©tJItl/Ttt, *n/» (Cr), 4 (Au) , 

(Ta) , 2>{f?,T-y (W) &£S*Stf*;ifca«T?* 
-5. S&, ^OiSIlOCDKSIl W5 0 0A-W1 
00 OAgflETfcSClijWSbW uOifllO 
tt. £JS?§1 2£Xy3 L >^-f-5:iitC«fc^Tfl«ji& 

[0 0 9 5] 1 0 flDatffi±oSfStt«K:. 

rta»«BiMca5 4s»j«-r*. c©rta«tt**«4© 

tflibTH $! (Cu) , & (Au) , A>$r (Pb 
/Sn) feife**f*2:t*«T*a. ft»8ft#{$aS4 

[0 0 9 6] rtflS8tt*ttflU©K£l£. ffiUtt, 

igTStjUMi 6 tfitottikmutw 4 mtcftAsn^-r 

[0 0 9 7] Jfcfc, El 1 2 £#B§UT. /ty FWI 2 * 
t^i5SUc¥i#?77l 3&rtff£tt*#84±lc 
SEfi-fS. C©»£"e£tt«, &JS?S1 2±l:tt20© 
^iWC^yyi 3jWE«£ttTV»S. LfrU fctittt 

■*©±fc»fiJtLj&*G-K:tt. ^t&©¥^^<yyi 3 * 



[0 0 9 8] Ell 3tt» Bl 2tC*WSX I I I -X I 
4~02 0 t>|^SI©»fffiSSL/TI/i«. @13^#ML 

t. rt«»«H|[#a4i/^y H«s2i*»-&r*. n 

©»-&*ft(COV»Ttt, fttt&JKft«&flfi&©ffi 1 ©£ 

[0 0 9 9] Ell 4*#KUT, S^fcfitetoS 

n^lM^2CMl4a, 14b£2piST5. 
f l/T. :©Il*±tfS2©ftai4a, 14bl;J: 
5T, 1 2 £&&tr. £©££, 

tt, SJl*J:tflB2©&Sll 4 a, 1 4 bteJ^TJEMK 

S«ttfl2©iSl4a, 1 4btt. »±»JB6*»fi!t 
t4fc»Oiii«ftASn5ilAP 1 5 StfLTV* 

[0 10 0] £©8fflBAQ.l ssauTWis^vtfT- 

* 1 6|*Jfc#ASn*. ^Ofc#, £Jg?§l 2tt»l* 
J:^20M14a, 1 4 b tC«fcoT#8f£n, ¥® 

#fyyiB, ^s?gi 2fcH3esnxv»*. ^-ntci 
a: 

[0 10 1] Jfclc, Ell 5 6#RbT. ±fE©*-vt?T" 

* 1 6rtldM&£ffiAL&«. JBl*«tC«B2 0&Sil 
4a. 14b«tt0^T. *nfc«fc»J, Hi 5fc3?3n 

[0 10 2] Jfctc, Ell 6SIWRLT. &JS?§ 1 2 fcjjf 
[0 10 3] d©«t'5{CbT^Jl?ISrX^5 1 >^r-5C: 

ii 6 «®a> &gm-r zftt&amm#& s ©ssiisff- 

JBttKHLT"*). Xy9 1 >y*frS*V»ttXy3 1 >if© 
■Efcm»*v**©»ttft»SfcWttrscfcfc«fcoT 

[0 10 4] *(CH17S#1UT. h*7-fX-y5 i >y 
■Br*. Mt*, »tilO0W5OOA~lOO 

0Atiit>fca6. »jk»K6»iK©i»«ie4^E 

[0105] 3fcK, EJ 1 8 €rffl UT, ±IE©^ 1 ©HM 
»«fcOV»TK^r*. 01 8i£#raLT, 1 2 
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£lyf>yt5ll:(i, »ih»K6*ai5J:"5fc. ft 

khmk- * c t a/msfflt >> u n >^ag 1 7 & g $^se>^ 

[0 10 6] #cfc. Hi 9*J:tfH2 0 4It>T. F*3SP 
V»TttWrs. SfBI'l 9£#J&LT. *«W*5=-y^l 

[0 10 7] (S2«ffi«) Sfcfc, 02 1-03 4*m 
V»T, C©«9IlcX:?<JS2©£k«fc^V»TK9i?- 
S. H2l«. HO««KUI^<JK2eD#ae«K*tt* 
»J^±ffl*J^/*yfr-^*5RTKffiBT**. 0 2 

2 ~0 2 5 «0 2 1 \z7Rnnz>®mm±m*m#Kv!r 
-$>©«aig©# 1 ig~!fs 4 isssrwiBHTfc 

[0 10 8] ifi2 1*f^T, Z.<D%.W\zm'3<'% 

K^TKWTS. 12 l£#JRLT. *3ttifi«K:fiW 
Ttt. »lk»JE6©±Xffi±K, ttftttStf 1 8 tfKit 

tttftrjTViS. *tl£W©flfiaK:HUTtt. 0171: 

-istmmm-z&z. tm&&& 1 8 1 ltk, &t 

A tf# U -f 3 H * S & * r*# W« C i 

-5. £©f&flb&£ttl 8*d^..5^i:iC<toT. fi£*tc 

[0 10 9] Jfcfc, 0 2 2~0 2 5*jav»T. Z.<D$m 

\z&-3<m 2 ©siiis«fcfc»t5»reit±s¥«w*/*y 

[0 110] STH2 2S#IHUT, Jtffi/\*>:/4 0 £ 

*-r*«fittaw*i 8*ip«r*. £©mji/o74o 

»4aiT«li*3:lT*. gfc, £©ftffi8M«#tt5& 
J:Wja5»«HIW*:»4 a©»K4:bTtt. M (Cu) , 
& (Au) , A>y (Pb/Sn) 
T**. iMl 9 0#JttLTtt. as i ©sum*©* 

[oiii] 02 2{c^$n^i^{c, jta/t> 

74 0t*V>TH. #SL<tt. ftflSttlffi*#ffi 5 ©¥ 
ffiiHwstt. AffittttHMEff 4 a©¥ffi«W4J;9fc* 

[0 112] X.\Z. 0 2 3£#!ILT, 0 2 2tC^$n 

*jra/x>r4 o ui. 



v7l L&m&Z. ^-tlfCctO. rttfttttWHIU a± 
K/^s> K*«2SE«S-»*. tLT, /VyHtS2i 

Aff 4 a t £&-&-r « o c: vm^m \zmL 

[0 113] fcfcCOi*. *&&1£S# l 8 £ftRtt© 

r-yti/. coifiatt*«i 8k:*«ceDjray«>7 r 4 

[0 114] mz. 0 2 4£#HgLT, rtSPiC^^ 
y7l *SAft*£l«K£^rrsflJl*J;l8S2©£Sl2 
0a, 2 0 b£2P<f-T-5. f UT, Iffl^l^l2 
fflM2 0a, .20bCioT. %llttl#'l8^ 
iitr. -^nfC^D. £©$Bl*SJ:t££5 2©&g!2 0 a, 
2 0 bK±oT»Jfc3ft***l£?-f 2 l ftfc^^ 

[0 115] £©<!:£, HM»#^y:nttffi*tta*n 
8 lCEJ££tt> £©'£*&£& 1 8 ttlg 1 &&ifSB 2 © 
M2 0a, 2 0 biCB£&&£ftT^3. -5-©feJ6, 

10 116] ±E©Sl6J;l«!2O*a2 0a, 2 0 
btt, t*7^W 2 lrt(C^A-r^)fcJ6©«I&A 

□ 2 2jWJfj£tt«KStt&ftTV»*. Cl©«tS&AP2 2 

sioTiWJ+tef-f 2 irt(cMoasn?>eitfc 

^li5ct(y:^2©^2 0 a, 20btc1* 
[0 117] 0 2 5S#IHUT. ±fE©*^h:-? 

^ 2 m\zmm^xht^ ssi*j:r«B2©&a2 

0 a, 2 0b*W. ^-ntcio, iWfl^v^ia* 

^ji&^it^ns. -e©^«, ^sitta^ i 8 &ffiM®m 
•cawr*. *nc±o. *fe^tta«i 8©sffl®ttt± 

»B6©«H4:S«Sffi— tTS. 

[0 118] £i±©XSS:^T0 2 lfcS$n-5«flg$f 

©njg^j©Uift*ffit«tn«. jrfflA>^4o**rs 
saiga. ±m<D%ii(DnMM&<obffimt-rzz\ttf 

[0 119] d^T, 02 6~03 4SrfflViT, 02 2 

izm^n^>nm^>f4 o oi&j&jjmiz-o^Tmn-r 
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[0120] @26~S30(t 122 IC^Stl-SRil 
A*>7 4 0 ©#jfclg<0» 1 SISSSSTWIB 
0T&*. 

[0 12 1] 0 2 6**J»LT, 8^ffi± 

9 aZMfc-fZ. Z<D&nm 1 9 aOfltfftt. ffSL< 
it. 5 0 0A~1 0 0 0A§ST*5, 

[0 12 2] ^cfC. 0 2 7 6#{RLT. #€J1 1 9 a± 
fcl^T. hSatfU H©U5>*hKlHPlIW3©BBP 

SB 2 3 a £flMT*. -?-tltC«tO> l/-/Xh/^->2 

3**»)*sn*. -tux, «**?*ifcfc££ffl^T, 

[0 12 3] 0 2 8SIWfil/T, l&RttS^l 8 

l'i5UT. $fll 9 a^^$nTV^Vi#J(Da®± 

*. ^ntcio. .us?;* wi*->2 4jj«»j«sn*. 

fit. £C0l^X hA;?->2 4£V7.i7£LTfflV> 
TlfiftttlSWl 8*xy^->i^r*ctt:J:-3T. MP 
SP2 4 aJ£®{C#®Bl 9 aft*tB*-&a. 

[0 12 4] Jfcfc. H2 9*#JHbT. ««^y*i6* 
JIV»T. ±BEOHPV2 4a^lcAflSSMIIC«#ff4a« 
#T 

[0 12 5] *C, -HSOStHbT. Is'SXhrtf— 
>2 3, 2 4 tt^-ft^ftB&£f *. Hv^Xy 

*. -ttUCfcO, 02 2(C^$n-5SffiA*>y4 Oi&W 

[0 12 6] #ctc. 0 3 l~B3 4«fflHT. 0 2 2 tC 
^£tt*JtilA*>:/4 0 <Dl&<DMl&J}mz-0\,*TViWT 
5. 03 1 S;#ibT, m-mm l 9 a«ffl_htCMPg&2 
3 asrr*!/-^ M^->2 3S»«U IGflfcttS 
»1 8 KfcHTflMMI 1 9 ajWEWtSftTUfcHflU©* 
®±t, HPgP2 4 a^ttSl/yX h-A^->2 4£ 
®/*T*. 

[0 12 7] Jfcfc. H3 2*#RBLT. £T\ v 
*tt*fflV»T«HUi 1 9 a«9±K:^fl»M«flEffi5« 

WHiS-a-*. *©^. 03 3£#ML-T, 

->2 4&T7.>7 tvxm^mv?->yTz>z.t\z£ 

ot, HP«2 4 aJSiBKfcVrcilMJIl 9 a**fflS 

[0 12 8] Jfcfc, «B/y+ffi*fflV>T. HP«2 4 
aft£nffi&Jft&tttf4a$ffitt3tt<5. l^y 
^h/^->2 3, 2 4iil»tll9a6±EOi 
*£H«©#»T»«WfcP*£-r5;:£lc«I:-3T. 0 2 
2 fcSSft*Jt»/t>r 4 0 iJ«»)J3nS. 

[0 12 9] (JB3§WfiW H3 5~H4 2fcfl| 

v»T, n®5!Wt:3S-^<ft3©SQfi«lc , 3V»TKWr 
*. H3 5tt, i©58WJc»^<JB3«)*as«K:tsft* 



6-E4 0H C©*WKUI'^<JB3©|ESg«tc*W-S 
5IS**TWffiHT**. 04 l£«J:tf0 4 2tt, £ 

ttStt*tt©»js*ig©iB i ig~jB 2 x@i&^r»f® 

0T&*. 

[0 13 0] SfH3 5efflHT, C©^0^(CS^<^. 

Ttt, ^8KSEMt*^tf3 OOlI^ilTKSHT^ 
COT'S*. 

[0 13 1] £©^a»IMWM5 3 OOtfRfcl, 

m /\>r (Pb/sn) tt£*ii6tf*i:t3j«Tr* 
*. set, nff»M«flcflS2 9^a»tt«#as3 o 

£©IWfctt±E©3l 2 colljgtfijcoj; "5 £WM#<Jgj£3 

nxvi^vi. -tnewoflfififcwuTtt. ±ieco3i2co 

[0 13 2] Jfcfc. 0 3 6-14 0*/BHT. 

\z&ttz®mm±M¥mw-rtv*-v<Dm.m.-fim\z-D^ 

STB 3 6 S#HB UT, 

SEMV^ff ) 2 9 $«r-r*^tts« 2 7 $2p«-r*. 

*H8fi«fc*V»Ttt. uOlIA>^2 9tt > teftttS 
#2 7 CO— #ffilC©;^a?^J:3fc»j*3ttT^S. 

[0 13 3] 0 3 7 5#ILT, «fe«itt*#2 7 

2 9_hlCAW HtS2 £BH8-f*. fLT, £C0A>.y h* 

€®2 fcjra/t>r2 9 tfe*-&r*. 7^*3, scorns 

A>r2 9<0»KtbTtt, ±EcoffS2co||Sg0iJi:|pH$ 
!C, ffl(Cu), & (Au) . (Pb/Sn) &■ 

<i:£*tf* £ £*«T*S. /ty Fttff 2 iffilA* 

(AffttMIWflcff) 2 9 iO»^-3?ttfc|«LTtt. 
±f5C0|g 1 0Xffiffl£«tf3#££H$C!>'bC!)£ffii,x 

[0 13 4] 0 3 8*#HSUT. rtSPtC^^^ 1 

y^l €rSAn*^i-tf5 i 'i' 3 3jWBJfcStt*flf 
^2 0^13 1 a. 3 1 b$2p^-r*. -tUT. CI CO 
JBl*J:tXIB2©4ai3 1 a, 3 1 b tci-aT, IfeBktt 
S^2 7$^iitr. -S-ntCctO. 03 8 idTK^ttSi: 
o\Z. ^tkr-f 3 3rtl:¥Iftf 77H«isn 
S. 

[0 1 3 5] ^1SJ;D:||2C0^S3 1 a, 31bC 
«, tfft»t»ASn4*tAP3 2*»»tt6nT*0. 

d©ffiI&AP3 2Srjl- 3 T+ J ct'v L ^ 3 3rttC^It7&i# 
A£ft*. *»*5 1 y^ll41fi»ttaSt*2 

I$ntfe 13 . &m&&tt 2 7SS1 43 J:OC^ 2 CO^S 

3 1a, 3 1 blCi^T@^«^$nTVi* 0 ^r<Dfz 
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[0 13 6] 0 3 9£#HLT, ±12©^-*- £t- 

4 3 3rt»C»»*ffiXUfc«K:, S&li5<fctfffS2©&SJ 
3 1a, 31b £ WTo -tnc J: .0 ,039 fc^Sn 
£±■5^, ¥g#5P<y:n#lt±8ni£6K^T&±£ 

[0137] ^(CEI 4 0 £#iSLT, 27g 

»«Ji#a»fS3 o afe»ut-r*. -^-ltc:©^^ 

«HM»m3 0 afcftfflWffiSftlfiT. -etUCckO, ftffi 
ttfftW¥8l$r&3 0 attjgSt-r^. 
[0 13 8] 0 3 5 K;K3ttSJBtt©*MR» 

[0 13 9] *(C, 04 1~0 4 2£J8^T. 

fc*tf2 5£*Wrr*. "0ifI2 6 0^StLt 
it. I TO (Indium Tin Oxide) & if 

[0 14 0] -5-bT, uOM12 6±k:|filHHfi»2 
7 SiHB-rS. d©i&fe!f:ttS# 2 7 ±lc J?* h e&ft 
L', tOI/5>7 Mcflinff2 8 aSJBjfc-T*. 
0. l/yXh/^->2 8A«n5. fLT, £© 

2 7^Iyf>m. -tnK«kO. ®«Ji2 6©-g|5 

[0 14 1] ^tc. H4 2t#ILT. iMl^y*ife* 
fflV^T. I§pg$2 8 art (|*lffl$&M## 
»)■ 2 9*JEMET*. JfeK. S**2 5€5tnUfett, U 
yXH2 8^iiT5. -t-ftKJ:?), H3 6CSSn5 
RilA>y 2 9 £WT**fclH£»tt2 7i^j£3ftS. 
ft*. Will 2 6 2 5 14, 3McA.«fc« 

[0 142] ±EO»2*JJ:^»3©Safi«JC* 
V»Ttt, &*tt£&l 8, 2 7gttflb&. L^b, Jfi 
*tt«»18. 2 7CD^0fC^MSSSffifflLT s b«t 

[0 14 3] (« 4*0601.1) H4 3feffllr»T. d 



tt. H ©fgBJ tClS-Cf < jR 4 ©HJS#| IC & 5 ^flti^ihS 
5, s; Zvk-r « ® 0 T & £ . 
[0 14 4] 04 3S#ILT. *SUfi«Kl*V»T»4. 

fflmS) 4 2£, *««#oaatcH^bft:i»*S»fflyx 
>^4 1i*«RW5nTtJ5. -t*i£Wo«Jftk:MbT 
tt. 0 2 1 fc^snsfl 2 e!)|tEffiMk:«s(t«Wffilt±S 
¥J^/ty$r- SCHIST* 3. u©M«A>74 1 

[0 14 5] JfcK. ^»SEttfflA>r4 2 £l«RJ8/ ! f> 
74 10iaKt)HTJ:DBKttBTS. fl-gP&gWB 

%Rw*ff3 7 mmm3 e <t, ftffi%K«#tf3 5 

J:5K:«W-Sn**l"SWt:»3 7 at. ^HJl3 6a 
t, !f?2#&g|$3 5 atfcWLTH-S. 
[0 14 6] AffiSEMffflcffiS '7<h35la£#:gB3 7at 

»«JI3 6 at>BIi;«KT«*i:i)W?*LV». 

t. *f-8tttt*fttf3 5^2t»S3 5 at^W 

T, »»fli/X>:74 1 fc*M»SE8Win>74 2 fclfl-X 

1ST £ 1*£ £ £ & < icgtlttJI^jhlifiiftn 

[0 14 7] 04 3 ICjRSftStHtifcfcHTtt, 

MfA'>y4 lC9|R2fffl:ffi3 5 a CD^ffitlW 6 
^*JiJ!tffl/t>^'4 2 CDft-SISttttVftffi 3 5 ©^P®i|i§W 

95 3 5 ®¥®tlW5tt. »*L<«, 0. lmm~0. 
5 mmgKT&S. ^ 2 tftfffi 3 5 a GD^fflSW 6 tt, 
$fSL<«2mmg*fil±Tab-5. CIWJ:^ <h 

i^»SMWH A* >7 P 4 2 ©-tM fin— © % o 

[0 14 8] *&. tt»«A>y4 lS«fiRTSMS 
£, na»ttfflA>r4 2*«riE-r*«RittJ|&*t> 
©T^^Tfe^Vi. fni:ii5, MfflA*>^4 1 
aSJ&gSffl/\*>:/4 2 t©5R*©flEftfc«tt*gmiL5* 

[0 14 9] *Ac, ^l^*g|53 7 a©JSffitt. /Vy-> 
^-y3>I3i^TL feiftt 5 ^Ittft < , rtyis 
^-v a >M a©iSfi»C*05B 1 3 7a ©JfiSffiA* 
EB $ n* t> ©T* o T «fc 

[0 15 0] 
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[0 15 1] £&. ftffi&lffiiraffi&AaKflt^flSd: 

w jtwis tnummm mm t ©acting s it 

CO 15 2] Sfc. ^ff»ft«f|EaS«[)jaEi&8(«AffftM 
A y * - y £ b t ©*»»«»* » ©ffi « S « «— j£ ic 

[0 15 3] £©»!JIIfca£cK#J^±ffl¥*fls:/1y$-. 

TVs*. tt)Rtttrati&ttJB^jh9¥«tf 

/<y$r-2>S»SE£j&«TS*. H 

*«H-©fc©£bifc»&K:tt, iRMft&jK&^ftttgE 

m.m mm t <dmi& & ra— ©isT»j«"r z> c t #pjib t 

[0 15 4] c:©fE0J!{c*^<;|8il&&±M¥g#/iy^r 
y:7©ffi«ttHJ£SftS. -f-tilciQ, £5£bT58H!c 

sp*.«i: tablet fc*. ^ntc^o. ftas&ttsftffi 

SJJr£©ffi'« (IS:ff<i:*3D©{ifi) iCJEfcWSHijWS 

SHfc/t y s?**» 6 n * . 
[0 15 5] Sfc. &JB«exy^>4fT*;:£teJ:-3 

©#*£jp < -r -s jettT*»»a«wtts©K s z& < -r 

E £: ©IBM*** < £ Z> d £ tfisjt&tfc 



hSSfclS*bfcffe©ife»Ig*tgJfta:&S. 
[0 15 6] Sfc, fttf&Jftftttffitt. 

*©±5K8±»K©AU3fi^ss«:v». -e-ntccto, w 

t. ^at»«WW*a5©«HC»6W»^6*SAJfft;7 

> h 2&^©£g& omm®. * isi± a ■& * n t « ntg t 

[0 15 7] 3 &^f£Xy^>^-r2.c: £{;:=); 

■o xnmumM* zMfc-rz ©t% £iit8M&«aj&> & 
©^»sa«»ft:«©^Hiiisatta«— jeta*. wi: 

*bfci*K. ^i-ffl«fflWM(c»t^'>j>hafetE±©«ii 
©&-&*& */h * < s c 1 3&*?riB t « . 

[0 15 8] C©*Hfc*-2<tfffi»lta¥Wfc/ty$- 

-5?©Kifcfr8cK:J:fttf. fl&©^ET-tt, *ft«t->-h 

[0 15 9] «Jt*flhS¥^/1y^-^g#:© 
[EI®©«*^I5J^] 

[0 1 ] d©%0JJcSo*< ]R 1 ©£%0!l 

[0 2] H1IC*»*«I I-I I«lC»-3T5.&»fiBB 

[0 3] H2fc*W-ama«ii'ft*S*bfcWfffiHT* 

So 

[04] C©3S9iKUfr2< J& 1 ©3S!fi«K:*WSaflSft 

[05] i©»wta-^<*i©iij6«fc:*tt«»e« 

[0 6 ] »jt»»«T*#ff ^©tt«*«mfc«-ft- 
©^ 1 ©*jfi«K*W*»K»lka!¥»flE/'«y 

[07] na»ffiffi«s©jni©£^^rKSB-7 

[0 8] n-3mmmmm<Dm2<D^mm^T&imm-r: 

[0 9] ^-8ISSttAiVS©IB3©X»M«jR-rKreBHT 

[010] ^S*£/8ft^©Sf!4©gJg0iJ£jK-r Wffi0 



(14) 



4$IW¥6-3 4 2 7 9 4 



[011] d®5£Wt:*^<» l oSUfi«Jc*tt*»J& 

^s^**/^ $--s>©«iaia©3J i xm**?®- 

S!0T"*£. 

[Hi 2] ccD589BtUS^<JISlol£Sfi«fc:*W-«»B 

m ±m*mfc/t y y-5?o«jtieo* 2 xs^^-r^ 

[01 3] £©RWfc*:5<»i©|gMW;:isttSlMB 

mstm^mwn y $r-$?©«jftia©as 3 xasatrw 

®0T&5. 

[0 l 4] co«Wt:X^<JBi o|Safi«fc*W-*llf» 

®0T-&-5. 

[015] c©5£*K:*"^<JI!io*Sfi«K*tt*»l& 

[0 1 6] Z<DftW\zm^<%i 1 ©HMWc&tt 
itikS¥«Mt:/t 5?©«i&ia©JfS 6 1 SSift-rW 

®0T&5. 

[017] co«WK:*tJ<JBio|tai«c*»*WJlS 

S0T&-5. 

[018] C©56Wfc*^<aiOiafi«t*W*»B 

0T&5. 

[01 9] i\? FnMtft&mm&fcwtcDmttmo) 

[02 0] /ty F*«fcrta»«#tt:»£©8te^ft© 

[02 1] z©5S«K:*:*<JB2©g|Jfi«fc:;&tt*ttJ& • 
Sj^ffl^^/ly^-SfSSrwaSHT**. 

[02 2] £©«HKS-3<j&2©Hifi«fc4JWS»Jg 
ltlhS#^/1 y 5?©Kftia® JB 1 XS^^-TK 

[02 3] do«w t«tJ<id 2 <a&ft0!fc:ft»t«WJg 
i<fltM¥##:/1 y $r-3?©«jftia©JB 2 laSSTW 

[02 4] £©«HK:S:?<jB2©3IJIfi«K:fctt*«Mi 

ittif?*/'! y s?®«jeiis©« 3 xss^-rw 

[0 2 5] t©5SWJc*^<3B2eD|Q6«KfiWSlir» 

£fitSJ¥tg#:/1 y >T- v©8SjtXg©fB 4 Xg£^-f »T 

[02 6] c©IS«K:*-^<JB2flDSI16«fi:*JW-5jra 
^>7©f ^ft©^ llg$f fBff 

[02 7] £©»HfcaSrK*2©Sli60!|fc;&»tSjra 
^>7 r O»dt*ffi©J8 2ISftS-rWBHT»*. 

[0 2 8] co5E«fc*-^<S2©iQi«t:*»tajra 

[02 9] z.<D%W\zm-3<%2(Dm.mm\z$iWZ>n®. 



[030] ^o»wica^<si2os(a6«K:^tsjia 
[031] coiswk:*^<j(S2flDiafi«fc*jt«jrji 
[032] cojewKjs , t?<jB2oiiafi«k:*»tsjira 

/t>7 r Oflfi«D»JSWffiCDJB2Xa**TWffiHT*<B. 

[03 3] ^0*WK*^<»2 0|lESfi«K:*ttaJta 
/■«>^©lfl©»J5K*ft©»3iaSSRi-WffiHT*S. 

[0 3 4] z.<n$m\zm i -3<w,2 o.3Wfi«ic*»t«jra 
/N*>y®ffioj#jsJt*te©^4xg*^ ; r»f®aT**. 

[0 3 5] C©5eWJcatJ<JB3 0SfeSfi«K*tt*«|f 
it±ffl¥#^y$r--5>*;ST*raHT*«. 

[036] z\<n%w\z^<mz<DmMm\z&tfz>mm 
8±m*m#/i ytr-wmmxmvm 1 xas^-r us 

[0 3 7] Z.<D&W\zm-J<%i3<DmMM\Z&tf2>ffim 

ttitm#m4trt v sr-s^aaia©* 2 xs^^-rt^ 

I0T*5. 

[0 3 8] E©X9!kU^<Jfl3©3IM«lC;&t*ailfre 
»ihffl*»flc/^ y ?©»aia©JB 3 la***"*? 

®0T&£. 

[03 9] C©»^Kl*^<JB3©Safi«K:*W*«tfK 

itLkffl¥»#A y - s?©«aia©is 4 xas:^-r*f 

ffi0T&-5. 

[04 0] £©SeHK:«:?<JB 3 ©*»«&&«**»» 

»jua**flt/xyir-5?©«itia©JB 5ia**rw 

[041] z<D&w\zm?<m3<DnffiM\z&ifznm 
rt>?<DMtfttm<D&i i lass-rwsBiT**. 

[04 2] £©8WlC«"2<JB3©3ttt«K:a3«*Sjra 

A*>:/©^J&;#&©gS 2XSS:^-r»fffi0-eS-5. 
[04 3] d©»WC*^<J(S4©sai«K:*W-*»J|S. 

[044] &xammijim*m»nyir—: ?©— «s 
^-rw®0T*5. 

[04 5] ffi*©»ffi»itai*»#:/ty!r-^©»l© 
RIB £ £STSI$#&*»r ® 0 T * 5 . 

[04 6] ^<Dmnm±m^mm^y^r-^<Dm2<D 

MB £ ^StiSrlBT * 5 . 
[047] fo&v>®im±m*mft.n y $-—;;© * 3 © 

[048] '^*©»J!&$t±S¥^A y y-5?©JB 3 © 

Pom«{csHT5ffi©p D m^$s-r¥®0TS5. 

[04 9] (a) tett*©tt»#jkffl¥#tt/'ty$--3? 
©»4©n«j&£jSTWHHT*S. (b) tt (a) id 

[05 0] ( a ) ftft*©WIftf lti^gfr/l y 3? 
(O^5OM^tKI0T*5. (b) «fi£3fE©* 
■^ikS***/'* y Sr-i>©» 5 ©BWjfliftSrBfffiH 
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